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Table 1- Research Treatments

Treatment Code Toasted Flour Coating Stage Gum Type Gum Concentration
Type (%)
1 Extrud Predusting CMC 0.5
2 Extrud Predusting Xantan 0.5
3 Extrud Predusting CMC 1
4 Extrud Predusting Xantan 1
5 Extrud Battering CMC 0.5
6 Extrud Battering Xantan 0.5
7 Extrud Battering CMC 1
8 Extrud Battering Xantan 1
9 Extrud Breading CMC 0.5
10 Extrud Breading Xantan 0.5
11 Extrud Breading CMC 1
12 Extrud Breading Xantan 1
13 American Predusting CMC 0.5
14 American Predusting Xantan 0.5
15 American Predusting CMC 1
16 American Predusting Xantan 1
17 American Battering CMC 0.5
18 American Battering Xantan 0.5
19 American Battering CMC 1
20 American Battering Xantan 1
21 American Breading CMC 0.5
22 American Breading Xantan 0.5
23 American Breading CMC 1
24 American Breading Xantan 1
25 Extrud - - 0
26 American - - 0
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Table 2- The Result from Colorimeter
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Treatments L a b EA
Treatmentl 60.0+23.007 10.0+52.014" 40.0+14.091¢ 51.0+7.07%%
Treatment2 60.09°+0.0 11.0+69.042¢ 39.0+56.091° 51.0+7.05%%
Treatment3 60.0+45.021™ 10.0+96.014°" 41.0+37.636° 52.0+6.49%¢
Treatmenr4 61.23"0.0 11.07'+0.0 41.0+83.007° 52.0+5.,07%%f
Treatment5 58.0+70.007° 12.0+13.028' 39.0+46.07° 52.0+6.06%
Treatment6 59.0+58.028" 10.0+75.028¢ 38.0+64.098% 51.0+11.04%
Treatment? 60.61%+0.0 10.0+78.035¢ 41.0+10.049° 52.0+2,04°
Treatment8 61.0+83.014' 11.0+30.007°f 42.0+88.007 0+53.014%f
Treatment9 60.0+80.007° 11.0+95.007" 41.0+86.007" 53.0+5.07°%"
Treatment10 60.0+25.608 10.0+60.233? 38.0+97.141° 50.0+78.32a
Treatment11 59.47°+0.0 12.0+17.035' 40.0+39.04% 52.0+83.02%
Treatment12 61.0+77.007" 10.0+76.077¢ 40.0464.127° 51.0+27.07%¢
Treatment13 0+61.014" 12.0+83.042% 42.0+98.03 54.0+40.02%"
Treatment14 61.0+31.0214" 12.0+36.049! 43.0+84.014' 54.0+40.05%"
Treatment15 64.0+20.127™ 10.0+40.056" 42.0+48.141" 51.0+£35.02%
Treatment16 63.08%+0.0 10.0+78.028¢ 44.0+28.056™ 53.0+£40.04°%%
Treatment17 50.78%+0.0 13.0+62.014™ 43.0+90.106' 55.0+67.08
Treatment18 62.0+50.714! 11.0+71.028° 41.96°+0.0 52.0+£1.39%%
Treatment19 60.0+36.021 13.0+11.042' 43.0420.127% 54.0£59.07"
Treatment20 62.131+0.0 11.0+72.056° 43.0+64.056' 53.0+3.36°"
Treatment21 63.0+47.021' 10.93%+£0.0 42.0+47.183' 51.0+7.13%%
Treatment22 63.0£91.007™ 10.0+49.042" 43.0+94.007' 52.0+6.01%
Treatment23 59.0+70.007¢ 13.0+77.021" 43.0+82.028' 56.0+£60.028!
Treatment24 62.0+97.007% 10.0+58.007° 43.0429.014% 52.0+6.01%
Treatment25 15.0+38.0917° 37.0+81.014° 51.67"+0.0 58.2+62.007%
Treatment26 17.0+27.028° 42.0+89.077° 53.0+10.021° 58.2+63.15

Lowercase letters in each column indicate a significant difference (5%) by using Duncan test.
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Table 3- The results of analysis of variance in the measurement of penetration force

Source change  Sum of squares Freedom degree  Average of squares F statistic P
Gum type (A) 7.818E-003 1 7.818E-003 2.72 0.1061
Powder type (D)  4.998E-003 1 4.998E-003 1.74 0.193
AD 0.012 1 0.021 7.22 0.0101
Error 0.13 44 2.872E-003
Total 0.16 47
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Figure 1- The effects of treatments on deformation rate
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Figure 5- The effects of treatments on core moisture
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Figure 6- The effect of powder type on crust moisture
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Table 4- The results of analysis of variance in the measurement of core oil

Source change Sum of square

Freedom degree

Average of square  statistic F P

Hydrocolloid type (A) 22.45
Hydrocolloid concentration (B) 37.97
Coating stage (C) 19.64
Powder type (D) 0.13

Error 557.91

Total 638.09

1
1
2
1
42

47

22.45 1.69 0.2006
37.97 2.86 0.0983
9.82 0.74 0.4837
0.13 9.724E-003 0.9219
13.28

b jlod 53 gy (o292 Ol §05 0511 )3 (il lg 4528 i - 0 Jg>
Table 5- The results of analysis of variance in the measurement of crust oil

Source change Sum of square

Freedom degree

Average of square statistic F P

Hydrocolloid type (A) 20.01
Hydrocolloid concentration (B) 441
Coating stage (C) 73.91
Powder type (D) 47.46

Error 1039.34

Total 1185.13

1
1
2
1

42
47

20.01 0.81 0.3737
441 0.18 0.6751
36.95 1.49 0.2363
47.46 1.92 0.1734
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Abstract

Introduction: One of the most popular products in the food basket is ready-made or semi-
ready breaded fried products. According to definition of Iran National Standard, nugget is the
product that is prepared from minced or sliced meat (chicken, shrimp, fish, mushroom and
cheese) that is frozen and ready to eat after processing stage. The increasing popularity of
breaded fried foods might be attributed to its crispy outer layer and the moist and juicy
interior.

Materials and Methods: In this research the effect of hydrocolloids (Carboxy methyl
cellolose and Xantan) at 0.5% and 1% (W/W) concentrations in three coating steps
(predusting-battering-breading) and two types of breadcrumb (extrude-american) was
investigated. Some properties such as core and crust fat content, core and crust moisture
content, crust colour and textural properties of fried chicken were analysed.

Results: The effect of type and concentration of hydrocolloids, coating step, type of
breadcrumb and their interactions had a significant effect on L* value and a* value (p<0.05).
Also the concentration of hydrocolloids and breadcrumb type were effective significantly on
b* value (p<0.05). Only the breadcrumb type had a significant effect on the overall color
difference, and core and crust moisture contents (p<0.05). None of the variables under
investigation had a significant effect on fat content and penetration force.

Conclution:

Treatments containing xanthan gum had a higher brightness index (L*) than the control and
other treatments. The most desirable nugget should have lower AE (compare to control),
penetration force, deformation, core and crust fat absorbtion, crust moisture and higher core
moisture. According to the optimization conditions, the most desirable treatment was the
sample containing 1% xanthan in the breading step with extruded breadcrumbs.

Keywords: Chicken Nugget, Coating Step, Gum, Qualitative Properties.
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